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m^vmttmftm^ztix ^x, y ^ hmmm^jtm^mm 
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m&m tbx \zm * « v * o ^ ± ^ * j? > i-[3-( ^ 
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(23) 




(23) 
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V =f- LV 4 V 7 U Y. )\/T X K CD «£ 5 & £JR T S h\ h 'J £ A ;< 
h * i/ K * 'J •> A t- :/ h * ^ K © <fc -5 & & JR 7 ;i/ u * K ^ © 

Tli-100°Cfr £^S£T$?^£l£-40°Cfr £ 0°C tc T "T £ 

Utt&tti: LTliTkiHb'Jf-^A, 7k$Hb:>- h V * a, 7k K 
&-20 o C*pf> 100°C^T> SfMfitt 0°C^?> 50 o C{3TH5fe-r 3 C £ ifi 



o o 




(la) 

X A 7 
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o o 




(la) 



<ofii7;i/ + ;i/S, 2,2,2- h u 7;i/#ox?-;i/£, J*ifm 1 £ 3 
;ut-d t*;f>im#^l± 27) 




O 

■j ^ / >-3--r (R)-4--r v7d k ;b-2-;t *-tf v v y >-3- 

f (R)-4-7 x-;b-2-*4r"y-y U i/V >-3--f JVSf 
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o o 






(7) 



Ig) *ft&ftfc-«5$;(26a) 
o o 




(26a) 



[^^x R ! ,R Z ,H 4 &t5 Xp"(iffjj£©31 D ]tr H £ ft 5 ib £tl © COXp" 
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D =J- 1> A V 7D t^;i/7 ^ h\t h U £ A h »J p< ^ ;i/ U ;i/ ) 
-100 e Cfr f,ifiCt^ &MlZlZ-80°C1>t> 0°C £ T ^Jfi t % Z tftX* 

Mat, d v t> um$T )\s x i-m<D<&mm%&&T, x* y - ;k 

A 7 5. K^cd^^^tK^JE 98.1kPa £ 491 kPa ^USSt" £ d i: # 

^ - + H if © fijfa li * ;u * ^> £ ^ © * $ T% * fc SUB 
14 ©Hag lt HJfc-r 5 z tti*x- § So r # ;i, # ;m © 

E*&£8S#gj LTiiK&i'b^ i^JMbtK R&zkftK *;i/#x 

;i/*;uA7 5. K$?©$§&4u L t #1 x. ti 7jc m it i- h 'J £ A© 

«fcafc^;i/* U&JSzkSMbtK zkiHb^ h V ^a©£?&t;i^ 'J 

*;i/#>&tt© £ £ T'KJfi£fT3»£Ctt*i'b,>< 1/ £ d d 
tf;i/A, ^:t*1t>> N,N-^ at ^ K*cd$8&*«£S!I 

©#£T, ^S©#ffiTX(±##STT*^(c(i^»n^J©#STXI± 

IS £ flit: LTttflJAtf^S'* p^*S/;i/*;u^^>f 5. hM-[3-(v 
>SS^xf;K ^ 7 3i x ;u ij > g 7 V H\ * fl> x ;i/ ^ ^ ^ ¥ -J - 
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lit y ^>*>, h'Jxf;i/7; >oia^liiStf^if^§o $ 
MJ i: b T tt N-b K o * i/ i > -J h 'J 7 V — )V ^ N- 1 + 
^> W S 3,4-yt KD-3-t K O *ci/-A-X 3r V -1,2, 3-^ > 
^ h U TVy^ttm-f ZtlZo Rj&m&k. UTl;£-20 o C7>£> 100°CiC 
T x SfSI Id li 0°C £ 50°C £ T ISJIg "f 5 Z i: # T? t £ „ 

'Jffi^ffi: bT&7k$Hb a, 7j<iHb^ h V £ a, zkR 

t±-20°Cfr lOO'CtdT^ JfatJCtt 0°Cfr 50°C (C T f -5 CI £ # 
(ftJSfll 1) 

3-(3-7J »>-4-j* h =fr->7 x ~ ;i/ ) -2- J- 7" >>b 7° P E # > B£ j: 

T)l 3 >mm%TlZT frmfcl- b U •> A(214mg, 5. 35mmol ) £JI#7k 
rt>7tFD7?> 10ml tZ«B«|U*^Ufco h'Jif^/ 2-* 3, * 
y 7?- U - b (1.34g, 5.31 mmo 1 ) §Mr h 7 b F D 7 7 > 20ml 
{c^t> U^T bfeo iT^Ti 1 B#F^m^ Ufco friz 5-*;i/ * 
2-p< h *^£A#R^>$;;i/(#%09 3 ; 1.44g, 5. 33mmol ) & flfczk 
HkFD77> 25ml iCgiPlITlfco ?iSTtS7&g£T* 4.5 
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f;i/=5:lv/v)CTll U1.45g(74%)©(3-^> */))/ toft- 
K*#tfffc m/z 368(M*). 

if;i/7^ 'J ;i/^x^;K4.00g, 10.9mmol )§x * J — ;i/ 200ml £ig 
frU 10X^7$;^ Am^fStt^(1.10g)*»n^x |]ME 353kPa iC T 

Wmftffim m/z 280(M*); 'H-NMR (400MHz, CDC1 3 ) SO. 93 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1.52-1 .59 ( 1H, m), 1.59-1.70 
(1H, m), 2.55-2.61 (1H, m), 2.76 (1H, dd,J = 14.2, 6.4 Hz), 2.92 
(1H, dd,J = 14.2, 6.4 Hz), 4.03-4.12 (2H, m), 4.06 (3H, s), 6.97 
(1H, d,J = 8.8 Hz), 7. 38 (1H, dd,J = 8.8, 2.4 Hz), 8.00 (1H, d, 
J = 2.4 Hz). 

(mmm 2-6) 



<m i> 
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O 















R 2 


R 4 


R 5 




2 


CH 3 


OCH3 


C 2 H5 


266(M + ) 


3 




OCH3 


C 2 H 5 


294(M + ) 


4 


och 3 


0CH 3 


C 2 H 5 


282(M*) 


5 


0C 2 H s 


OCH3 


C2H5 


296(M + ) 


6 


OPh 


OCH3 


C2H5 


344(M*) 



(IWJ 7) 

2-ji^;u-3-[4-^ h ^-->-3-[N-[ [4-( h 'j7;i/i-D^f^)7x_;i/] 
* ± )V ] £ ;u n =e -j )i ] 7 :n - ;i/ ] r p g # > m x f ;u 

^M5.00g, 17.8mmol)£fl#7.k^ £ n n > 80ml lZ®M U -10°C 
f>-15°C(3^£n Ltzo IlfTMJxfjl/7; > (6.21ml, 44.5mmol) 
fciD/tfco & £ £ n D^lxf-jKl. 86ml , 19.5mmol)£B#7.k> ; * d 

□ ^ * > iomi u^t t fco -io°c-e 10 frmwm 4-( h »; 7 ;i/ 

to^f jb)^>y;v7; > (2.51ml , 17.8mmol ) fl^ tR ^ * n n * $ 
> 10ml izmM LffiTLtzo 
-10°CT- 30#jf#&^iSKT y^miftl-MSlf;, KlfrM 
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trnm^^^oM^mmiz-cn^^ u7.2g(93%)® BWKt&mzm 

fe^itbtffco 77.5- 79.5°C; 

nmfttifm m/z437(M + ); ! H-NMR (400MHz, CDC1 3 ) £0.91 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1.51-1.69 (2H, m), 2.54-2.61 
(1H, m), 2.75 (1H, dd,J = 13.7, 6.8 Hz), 2.92 (1H, dd,J = 13.7, 
8.8 Hz), 3.92 (3H, s), 4. 04-4. 12 (2H, m), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.8 Hz), 7.25-7.28 (1H, m),7.47 (2H, d,J 
= 7.8 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.06 (1H, d, J = 2.4 Hz) , 
8.30 (1H, t, J = 5.4 Hz). 

(mmm s-m 

<^ 2> 
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O 




R 4 


^ Ri 



fttfefl 


R 1 


R 2 


R 4 


R 5 


(m/z) 


s 


4-CF 3 


CH 3 


OCH3 


C 2 H 5 


423 


(M + ) 


9 


4-0CH 2 Ph 


CH 3 


OCH3 


C 2 H 5 


461 


(M + ) 


10 


4-0Ph 


C 2 H 5 


OCH3 


C 2 H 5 


461 


(H + ) 


11 


4-0CH 2 Ph 


C 2 H 5 


OCH3 


C 2 H 5 


475 


(M + ) 


12 


4-Ph 


C 2 H 5 


OCH3 


C 2 H 5 


445 


(« + ) 


13 


4-CF 3 


OCH3 


OCH3 


C 2 H 5 


439 


«H0 


14 


4-0CH 2 Ph 


OCH3 


OCH3 


C 2 H 5 


477 


(«*) 


15 


4-OPh 


OCH3 


OCH3 


C 2 H 5 


463 


(M + ) 


16 


4-Ph 


OCH3 


OCH3 


C 2 H 5 


447 


(M + ) 


17 


4-OCH3 


OCH3 


OCH3 


C 2 H S 


401 


Ott 


18 


4-CF3 


OC 2 H 5 


OCH3 


C 2 H 5 


453 


Ot) 


19 


4-CF3 


OPh 


OCH3 


C 2 H 5 


437 


(» + ) 



(mmm 20) 

2z^±JkzldAzl h * ->-3-[N-rr4-( h D 7ji/tD^ f ^)7i-;i/] 

2-x^-;i/-3-[4-p< h Jp->-3-[N-[[4-( h 'J 7il/tD^fjl/)7x- 
3- )]/]% >( )]/]? * =. )]/]7n \1 X > ^ x ;u ( l . 26g, 

2.88mmol;^SH^!I 7 ) m * y - ;u 15mK lmol/1 Tk^fb ^ h ] ) t> A 
7.M§r& 15ml L,50°C-e 4 H^I^tS$tSIE"FI^ Ltz 0 

* 1.26g (95%) ff fc 0 

BfcjS 144.5- 146. 5°C; K4##ffl m/z 409(M + ); 
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ftmfrffim C 21 H 22 F 3 N0 4 (409.40): 
IMItt C, 61.61; H, 5.42; N, 3.42. 
mm®. C, 61.48; H, 5.40; N, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) cT 0.96 (3H, t, J = 7.3 Hz), 1.53-1.72 
(2H, m), 2. 59-2. 66 ( 1H, m), 2.77 (1H, dd,J = 13.7, 6.8 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.47 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 7.8 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 

immm 21-31) 

mmm 20 tmmt uti 3 <Dfc&m*mtz<, 
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R' 


R 2 


R 4 






21 


4-OCH 2 Ph 


C 2 H 5 


OCH 3 


127.0-127.5 C 27 H 29 N0 3 


ftgfiI;C72.46,H6.53,N3.13 
HI9fg;C72.30.H6.55,N3.14 


22 


4-Ph 


C 2 H 5 


OCH3 


158.5-159.5 C 26 H 27 N0 4 


tf^<i;C74.80.H6.52.N3.35 
HS!Hi;C74.87.H6.63.N3.34 


23 


4-OPh 


C 2 H 5 


OCH 3 


127.0-128.0 C 28 H 27 N0 5 


ttgfi!;C72.04.H6.28.N3.23 
M'M fil:C71.86 f H6.31,N3.21 


24 


4-CF 3 


OCH 3 


OCH3 


161.0-163.0 C 20 H 20 F 3 NO 5 


H-gfe;C58.39,H4.90.N3.40 
H$HI;C58.35,H4.82.N3.49 


25 


4-OCH 2 Ph 


OCH 3 


OCH3 


136.0-138.0 C 26 H 27 N0 6 


ft® fI;C69.47,H6.05,N3.12 
HHM;C69.38,H6.09,N3.16 


26 


4-Ph 


OCH3 


OCH3 


176.0-178.0 C 25 H 25 N0 5 


ft® <1;C71.58.H6.01.N3.34 
Ha«te;C71.56,H6.15,N3.36 


27 


4-OPh 


OCH3 


OCH3 


137.5-139.0 C 25 H 25 N0 6 


ft®<I:C68.95,H5.79,N3.22 
HS« 4 1;C68.74.H5.80.N3.23 


28 


4-OCH3 


OCH3 


OCH 3 


128.5-129.5 C 20 H 23 NO 6 


ft®<K;C64.33,H6.21,N3.75 
USUI ;C64.22,H6.22,N3. 7 9 


29 


4-CF, 


OC 2 H 5 


OCH 3 


146.0-148.0 C 21 H 22 F 3 N0 5 


ft®M;C59.29.H5.21.N3.29 
H$HI;C59.04,H5.10.N3.33 


30 


4-CF3 


CH 3 


OCH3 


155.0-156.0 C 20 H 20 F 3 NO< 


ft®fil;C60.76,H5.10,N3.54 
H$]te;C60.77,H5.12,N3.57 


31 


4-CF 3 


OPh 


OCH 3 


141.5-143.0 C 25 H 22 F 3 N0 5 


ft® ffi;C63.42,H4.68.N2.96 
HS1fii;C63.25,H4.70,N2.93 




m i) 
















[[4-( h 'J7i^0^iH7xijH^ 




K 









&m imz.lt E.J.Wayne £ , J. Chem. soc. 1022 ( 1922)] (D 
^ V * *>£,S§&(4.05g, 22. 5mmol )^;y^DD^ 

> 80ml tC^fjB Lfco it # T h 'J 5. >(7.94ml, 

56.2mmol)£fln*Jko * IC * o p J^e^ x ;U (2.44ml , 24. 8mmol ) £ #Q 

x 10 ftm$'<k 4-( h U7WD^;i/)'«>j;;i/7^ (3.31ml, 

22.5mo1)*»T L-MB L£o£Jfo$£*8fc&*&?!fcfl!i&^ h U £ 
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tZo 

immm 32) 

2-t h ^r->-3-f4-^ h ->-3-TN-r[4-( h 'J 7 ;}/*; P ;i/ ) 7 

2-( ^ x h ^ ^> * ^ * 'J ;i/ )-2- * h + ^»Sxf-;b (265mg, 
l.lOmmoD^ffi&Tkr- h7t FD77> 3ml £ $ L s T ;U 3" > 3? Hfi 
T'jtfcftJi^T* 'J tf A t-7* h * K(123mg, 1 . lOmmol ) £ SO X. 30 # 
M^Ufco N-[[4-( h 'J 7i^n^;i/)7i-iH^il/H- 
^ ;i/-2-^< h *->^>XT ^ K(338mg, l.OOmmol) h 
7hKD77>2iill:^A 1 bjiaAfco iSl:t 1 B#Kjf^ Ufe^S 

;i/^D7h^7 7^-(^[iJi n-^^Pit > : Siif ;i/=3:lv/v)(: 
tllU 330mg(78%)©g|jgfc£tl (-i^^Clt SlMIffi^ 

ff*##ffil m/z 423(M f ). 

(Hflfc^J 33) 

2-p< h v-3-[4-^ b =fr v-3-[N-[[4-( h U 7;l/;t P * 5Ml/)7 x n 
2-p< h v-3-[4-^ h S/-3-[N-[[4-( h 'j7;b*D^^)7i 

- ;i/ ] ^ 5=- ;i/ ] * ji 7\* >r ;i/ ] 7 x - ;i/ ] r * V ;u ^ x ^ ;M i50mg, 
0.354mmolK x # y —;u 2.5ml h 7 t F" D 7 7 > 2.5ml £rl 
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nmfrtitm ■/> 425(m + ) 

(##0J 2) 

2-^ h =fr->-5-- h p-N-[[4-( h u 7;i/^oyf ;i/)7x^;H^f ;M 

C^Jx.li*De. Paul is £^ J. Med. Chem. 1022 ( 1922)] (D 
h * 2/ -5-- h D & A§K(9.00g,45.7mnol)£ ^ >7 P o ^ * > 
450ml tZig/$U h U xf^7 ^ >(8. 1 lml , 58.4mmol K ^DD^i 
x^;M4.70ml ) 49.3mmol)£2JD;L^£T 45 ft tit ft LTzo ^C4-h 
U 7Jl/^D^f;K>^;i/7 ^ >(9.59g,54.8mmol)£?IT L 30#§ 

^^AT^iiiiifc 0 m^m^mm^^jix'n^m 12. 5g 

;i/T-#*gH U^#H 2.13g £f# feo £ir 14. 6g (91%) 
nmfttifm m/z 354(M + );'H-NMR (400MHz, CDC1 3 ) (5 4.09 (3H, s), 
4.75 (2H, d,J = 5.9 Hz), 7.11 (1H, d,J = 8.8 Hz), 7.47 (2H, d, 
J = 7.8 Hz), 7.61 (2H, d, J = 7.8 Hz), 8.05 (1H, br s), 8.36 (1H, 
dd, J = 8.8, 3,0 Hz), 9.12 (1H, d, J = 3.0 Hz). 

5-T $ h^rv-N-[r4-( h U 7;i/^P^^-;U)7 x ~ )U ] * ^ )V ] 

2-^ h P-N-[[4-( h ij7;^D^fJI/)7i-iH^ 

)U]^>XT ^ K(14.6g,41.2mmol)h^^x^;i/ 146ml £rlilr U 10% 
n=, ist> AlS^rS't4^(2.6g)^JDx.^S(CT 5B#fWi«#Lfco 
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twtm^f-ftvmsmmfcxn&ik u 12. 4gm%) (Demits®* 

nmftVtm m/z 324(M*);-H-NMR (400MHz, CDC1 3 ) <53.87 (3H, s), 
4.72 (2H, d, J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

(nmm 35) 

2-7a^-3-[4-^ h ± v-3-[N-[[4-( h V 7;^D^jl/)7i^;i/] 
^f;i/]A;w^ < f;H7i^;i/]7 , PK^>|xf;i/ 

5-7 ^ y-2-* ^>>-H[(4-MJ7Jl/tn^;i/)7ir;;i/]^f 
;i/]^>X7 * h* (7.00g,21.6mmolK 7 -b h > 85ml JkXf * $ J — )\; 
34ml SI^ b*tf bfc„ tit&T 47%JMb7jcfft& 17.5ml, M58S?± h 
'J -> A(1.65g,23.9mmolh 7k 6.2ml ^ilPx. 10#£#bfco 
(C T 7 ^7 U ;u g ji ;u ( 13.4ml, 128mmol) s H -fb ffl 
(I)(416mg,2.91mmol)^ Jn^fco 3 0 # lit # & IB *n Ifc K * * * h 'J >7 

tt*Tfft»ajii**i7^ ^ at* tea baits ufco n- 

^^■t>- > i:^^x^-;i/0rI^r^^{3T^IS H B a U 683mg(71%)<7) g!M 

nmfrtifm m/z 469(M*); 1 H-NMR (400MHz, CDC1 3 ) 6 1.21-1.26 (6H, 
m), 2.61-2.67 (2H, m),2.96(lH, dd,J = 14.2, 6.8 Hz), 3.18 (1H, 
dd,J = 14.2, 9.3 Hz), 3.53 (1H, dd,J = 9.3, 6.8 Hz), 3.93 (3H, 
s), 4.10-4.19 (2H, m), 4.73 (2H, d, J = 5.9Hz), 6.91 (1H, d, J 
= 8.3 Hz), 7.32 (1H, dd, J = 8.3, 2.4 Hz), 7.47 (2H, d, J = 7.8 
Hz) , 7.59 (2H, d, J - 7.8 Hz), 8.11 (1H, d, J = 2.4Hz), 8.30 
(1H, br s). 
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2z*i±2k±2Lz2ilAz* b ±±dt!Ml±d b 'J Z ^ p ^ ±ik LZ ^ 

2-7 P ^E-3-[4-^ h **>-3-[N-[[4-( h 'J 7 o ^ f ;i/)7 x- 

(1.00g,2.05mmol;^JS^J 37), y 56ml £*gi§r U JBttT* 
h U £ A^tfx h K (268mg,2.55miDol)^jD^ 1.5 B# fig UP £fc il »St 

S/ U * 7 )V t u v h >7 =7 7 -(}§ £btt n-^ * It > : fi£& x ^ ;i/ 
=2:lv/v)t:tli U3.4g(43%)©£!jg<b£$l£attfi*Siii: ITffe, 
fC*##rfi& m/z 324(M + ); 1 H-NMR (400MHz, CDC1 3 ) £3.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (1H, dd,J - 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

(nmm 37-38) 

mum 36 1 mmiz Lxm 4 <D{t£®&ntzo 
<m4> 
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R 4 







R' 


R 2 


R 4 


R 5 


R*tt*rffi (m/z) 


37 


4-CF 3 


SPh 


OCH, 




517 OT) 


38 


4-CF 3 


SCH 2 Ph 


OCH, 


C 2 H S 


531 (IT) 



(^Jfcfll 39-41) 
Hflfifll 20 filiate UI 5 (DlkSmitmtzo 



<i5> 





O 


O 


R'-jfT 




^/y oh ; 










R 4 









R' 


R> 


R 4 


mart) 






39 


4 


"CF 3 


SC 2 H 5 


OCH, 


155.0-157.0 


C 21 H 22 F,N0 4 S 


H-#M;C57.13.H5.02.N3.17 
H Sifii;C56.79.H4.89,N3.15 


40 


4 


-CF, 


SPh 


OCH, 


130.0-131.5 


C 25 H 22 F,N0 4 S 


fFgfiI:C61.34.H4.53.N2.86 
ft$HI;C61.08,H4.45.N2.82 


41 


4 


-CF, 


SCHjPh 


OCH, 


Foam 


C 21 H 22 F 3 NO,S 


ffg:te;C62.02,H4.80.N2.78 
H 1HI;C62.39.H5.03.N2.72 



(##0J 3) 
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5-* 71/ =• h * v£m#i?(1.76g,9.77mmolh^> i?))/7u 

* K (1.26ml, 10. 3mmolK l ) 0 A ( 2 . 94g , 29 . 3ramo 1 )R XJf 

N,N-v^ f;i/*)l/A7 K 40ml & USfiKT 4B$Mat#& 3 Fig 

nmfrffim m/z 270(M t );iil,£ 58.5-59.5°C. 

5-*;]/ ^ ;i/-2-* h *'>$ja#&^>^Ml.l0g,4.07mmol # 
y - ;i/ 30ml £ *g £ b > *i*£#T*fMb*££*hy*A 
(155mg,4.10imol)*'>«f oJD^feo tK^T 2 l$IWai#&*2k* £ 
lmol/1 &&T*&t£fc I, ^^x^-;i/T"fflm Ufco fflfflSfcfczIc, 
fiS*n&E*T?ifc$£&3!Rzl<8fc&^ h U £AT*S£*fc UjRM ua.iig(99%) 

&tz 5-b K □ ^;i/-2-^ h^y$lfi^>^iVi:Sft^ 

f - U > 100ml £rH£ Is fctfiMWTV U ^ >(660ml ,8. 16mmol )R 
m 7k ffi m (460ml,4.88mmol) , N , N- V * * )]/ T I J ¥ U V > 
(25mg,0.205mmol)^in^.-^it# Ufco lmol/l £^ 

Tkm^- h U £ AzMg?&> tafP^Jt7jct-^#^^7jc^^^ h tf AT? 
SSJSLfemaaSU^ l.27g(99%)©a*H<b£«> bTf# 

fee 

KM##ffit m/z 314(M + );'H-NMR (400MHz, CDCl 3 ) 52.08 (3H, s), 
3.91 (3H, s), 5.03 (2H, s), 5.35 (2H, s), 6.97 (1H, d, J = 8.3 
Hz), 7.31-7.50 (6H, m), 7.83 (1H, d, J = 2.4 Hz). 

{mmm ad 
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5- 7 42 b * *s * * -Z- * b * i/ & & W Wt i > » 
(630mg,2.00mmolh h 'J ;>< ^ ;U U ^ *J f- ;U ^ t- > T 42 

*-M730mg,4.02mmolh$£^Jlfti^ 1/ > 25ml *m£L7))/3> 
3*ffl&T3fi£fRil^ 7* *s 0 A(45mg, 0.202mmol)^*DX. 6 B#Ha^*S 

mwbtzo &fom%7ks mm&myk-cyt&'&mfcmmi- b u t? at? 

i&m LI*U&.as«li'> 'JiJ^^nv ^77^ -(iSffli* n- 
: Sfixf-jl/=8:lv/v)l:tlil, 131mg( 18%)© HM<b £r 
*l*m&1Aikt btf#fe,SiMi m/z 356(M'); 1 H-NMR (400MHz, 
CDC1 3 ) d 1.16 (6H, s), 2.79 (2H, s), 3.56 (3H, s), 3.88 (3H, s), 
5.33 (2H, s), 6.88 (1H, d, J = 8.8 Hz), 7.20 (1H, dd, J = 8.3, 
2.4 Hz), 7.30-7.47 (5H, m), 7.56 (1H, d, J = 2.4 Hz). 

(H$i#'J43) 

3-(3-ft )\^Jt i/-4-*.b *i/7 xz;i/)-Z,2->'yf ;b7D V* >m 

3-(3-^> i/ti ;i/^'-;u-4-^ b**s7 ^-;i/)-2,2-v^ 

f-;i/7oK*>K^ ?-;K310mg,0.870mmol)&x* y F?t 
FD77>0 1:1 ©Jt©?B£$Si£ 7ml tZigfr b> 10%^ V t> A*i# 
fS^j^(20mg)^^OX. 5 NFlHffJEzk*«in]*ff ofco £f&H$7£ttl«E 
^^11^ ffil^iliU 290mg(90%)<D||M{b£tJ£M£?fitttfh 

n&frtifm m/z 266(M + ); 1 H-NMR (400MHz, CDC 1 3 ) (5 1.18 (6H, s), 
2.85 (2H, s), 3.68 (3H, s), 4.06 (3H, s), 6.96 (1H, d,J = 8.3 
Hz), 7.31 (1H, dd,J = 8.3, 2.0 Hz), 7.94(1H, d, J = 2.0 Hz) , 
10.46-11.00 (1H, br s). 
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(mmm 44) 

3-f4-^ h 5->-3-[N-[[4-( h i) 7 ))/*n fr)7 9- 

3-(3-* ^>-4-^ h*:>7 x-;i/)-2,2-^^ ^;i/7*D 

IM f-;K204mg, 0.766mmolK h >( 135ml, 0.969mmolh 

? p P J^Kxf-;i/(82.0ml, 0.843mroolh 4-( h 'J 7^tD^f;i/) 
^>^>*;i/T ^. >( 120ml, 0.842mmol)St>*^7j<^ * D D ^ ^ > 8ml § 
ffll^ HH^J 7 tmm<Dmtt*fto - £££ ^> 309mg(95%)©mM 

mm^mm m/z 423(M + ); 'H-NMR (400MHz, CDC1 3 ) 6 1 . 18 (6H, s), 
2.85 (2H, s),3.69 (3H, s), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.3 Hz), 7.20 (1H, dd, J = 8.3, 2.4 Hz), 
7.47 (2H, d,J = 7.8 Hz), 7.59 (2H, d, J = 7.8 Hz), 7.99 (1H, d, 
J = 2.4 Hz) , 8.29 (1H, br s). 

mmm 45) 

ajj//jjL±2kl2 31 -;H-2,2-v * 9 )\s7u ¥lt >m 

3-[4-^ h ^r^>-3-[N-[[4-( h U 7 Jl-t U * 9)1)7 9~)V] 
XJUJ^^J )V]7 x-;i/]-2,2-^ * 9 )V7'u >W.t ^M300mg, 
0.708mmol;fl;M 47), x # y - ;u (5ml h lO^Tk^fc 9 h 'j 0 A 7lc 

mm (2mi) ^ffl^, mmm 22 ^i5U§©?f ft&m> 206mg 00%) 
m&fe&<D£m4b&y}*mtzo mm 151. 0-152. o°c; 

n&frtifm m/z 409(M + ); 
Ttmftffim C 21 H 22 F 3 N0 4 (409.40): 
tt-^ifi C, 61.61; H, 5.42; N, 3.42. 

mmm c, 61.68; h, 5.45; n, 3.48.; 
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'H-NMR (400MHz, DMS0-d 6 ) 5 1.06 (6H, s), 2.96 (2H, s),3.88 (3H, 
s), 4.56 (2H, d, J = 6.4 Hz), 7.06 (1H, d, J = 8.8 Hz), 7.25 (1H, 
dd, J = 8.8, 2.4 Hz), 7.51-7.58 (2H, m), 7.70 (1H, d, J = 7.8 
Hz), 8.80 (1H, t, J = 5.9 Hz) , 12.24 (1H, s). 

4) 

(S)-4-^> VJkl3z2-± l l fr-2,-**vv 'J VJ_ > 

(S)-4-^>^;i/-2-^-^r^^ U V J > (2.26g,15.0mmol)fcflBzlCT- 
h 5 t h*D7^> 30ml U T)V 3>^BimT-78 0 C(C^£P b 

tzo mWT 1.6mol/l <D n- 7 7 )l U * £ A © ^ * ^ > ® til 
(10.3ml,16.5mmol)£ 10 &&L±frttxmT U ^©SJ30 #if # 
bf;o»IC7f U D U K( 1.56ml, 15. OmmoD^JKfcTkT 1 h =7 t h* D 
77> 30ml Icigfr U 10^J^±^(tT^T U 30 T 3 

o?^77^ -($8ffi*S n-^^r-9->:|^^x^;i/=l:lv/v) 
(CTJtti! U 3.64g(98%)« It jl^tJ tft/^ Itfffco 

ff*##fil m/z 247(M + ). 

(HJStf'J 46) 

(+ )-2-x^;b-3-[4-^< r *->-3-[N-[[4-( h 'j7;i/tD^^)7i 

(S)-4-^>^';i/-3-7*^ »J )ls-2-**yj "J $/V >(1.65g,6.68mmol) 
£ffifc7jcJgfb;< f - U > 22ml fCvgfr U T/l/^ >f?BMT-74 0 CCCtfi£P 
tfeo F'Jxfjl/7; >( 1.11ml, 8. 02mmol)£;&0*fc& 1.0mol/l © 
il/t; >J;i/h'J77-h (DMib* =t 1/ >&M(7.35ml,7.35mmol) 
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ISfrfrVxmT b 50#«£# bfco&tcfctfT-C 50 #ft£M£-75°C 

# £p b o * £ 5- # ;i/ $ ;u -2- * h^^ii^^ii/ 

(1.81g,6.68mmol)*Ite7klfi^b^ U > 56.5ml b 20 ftfrtfX 

ffiTLtzo-isvizx i.smmmn^^r zmmmw vtzo* 7 ; - 
)i 30mK u ymmmm. i6.7mi mmmitTkmyk 7.3mi x d 

fcBrt n-AJr^>:|fix^;i/=3:2v/v)l:Tlib, 1.36g(39%)© 
(4S)-3-[3-(3-^>^;i/^^r^*;U^*-;U-4-^ b *>>7 x x^^- 
x^-S-t h* pdr^rn t:;T x ]-4-^ > :>* ;i/-2-;t ^ it 7 U ^ 7 

frg##ffii m/z 518(M+1) + . 

<^{C(4S)-3-[3-(3-^> V * i<> t> )VX - )\,-A- * h^ri/7x- 
;^)-2-oi^;i/-3-b K P 7P t? - )V ]-4-^ > ^ ;U-2-^ * It V 
'j ^7 7 7(1.35g,2.61mmol)h h >J 7 P g£I£ 22ml **j^TI^ U 
h U x^;i/*>^ >(3.95ml t 26.lMol)£ 5 # frtt T JQ x. o tK^T 

£ 0.5mol/l Tk^ft^ h 'J 7 ^S^x^U-effi^ b 

m&ikM7kmm-?tr*i'bkx-&,mLmffi\sX i.34g ©as*© 

(4S)-3-[3-(3-#;i/#**>-4-p< ^y7 i-jV)-2-if ;i/7D 
-;i/]-4-^> is)U-2-# *W U ^7 >^M^vfi«tJ^ LXmtzoZ 

ffl^©(4S)-3-[3-(3-#;i/**3f^-4-7 h * 5/ 7 i-iH-Mfjl/ 
7P K*-;U]-4-^ > V)\z-l"X*Vr V »J v 7 >(1.34gK h'Jxf 
;U7 S >(435ml,3.13mmol) > 7 P p mm. x M 275ml , 2. 87miol K 
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4-( h »; 7 * )IT K >(686mg,3.92mmol)&£>'igfl; 

j*?-is> 33mi zm^. mnm i tmmomitzfio z tizx <o 

860mg(58%)©(4S)-3-[2-ai5 : - ;i/-3-[4-^ h * *>-3-[N-[ [4-( MJ7^ 

H*##ffii m/z 568(M + ); 'H-NMR (400MHz, CDC1 3 ) (J0.98 (3H, t, 
J = 7.3 Hz), 1.58-1 .65 (1H, m), 1 .80-1.87 (1H, m), 2.71 ( 1H, dd,J 
= 13.2, 9.8 Hz), 2.78 (1H, dd,J = 13.2, 6.4 Hz), 3.00 (1H, dd,J 
= 13.7, 8.3 Hz), 3.30 (1H, dd,J = 13.7, 2.9 Hz), 3.92 (3H, s), 
3.98-4.07 (3H, m), 4.61-4.67 (1H, m), 4.71 (2H, d, J = 5.9 Hz), 
6.90 (1H, d, J = 8.3 Hz), 7.20-7.37 (6H, m), 7.44 (2H, d, J = 
7.8 Hz), 7.57 (2H, d, J = 7.8 Hz), 8.00 (1H, d, J = 2.5 Hz), 8.24 
(1H, t, J = 5.9 Hz). 
(4S)-3-[2-x^;u-3-[4-^ h * v-3-[N-[ [4-( h 'J7i^o^;i/) 

)l-2-**W 'J *J J > (860mg, 1.51mmol )SIFf h7t FD77> 
fc*i:©«^*«E(4:lv/v)8inl Si^L7;^->gM*^Ufco 
30Xa»-fb7K** 611ml £ 2 # T- An A ^ (CTkSMb V * tr A 1 
TkfPtf lOlmg £tK 2.7ml t 2 # T j&n * e 1 Bf ^tK^H 

if^IIit MJ7A7 7km®)* 4ml ©zMdi&fr LTflQX. 0°CT« 5 

mmmzmm&m&x-m&'&m&mm-??* t> uxm^m. tans t 

SL£ 128.0~130.0°C; H*^«fil m/z 409(M + ); 
7c!t#*Jffit C 21 H 22 F 3 N0 4 (409.40): 
tt-^fii C, 61.61; H, 5.42; N, 3.42. 
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mmiM C, 61.48; H, 5.40; N, 3.41.; 

•H-NMR (400MHz, CDC1 3 ) (50.96 (3H, t, J = 7.3 Hz), 1.55-1.71 
(2H, m), 2. 61-2. 67 (1H, m), 2.77 (1H, dd,J = 13.7, 6.4 Hz), 2.96 
(1H, dd,J = 13.7, 7.8 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.46 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 
itMitm [a] D 25 +23 °(C 0.4, MeOH); ft^fc&Jg 88% e.e.(Chiral 
PAC AD £ m ^ fc HPLC Mt<fc5) 

(mmm 47-48) 

mmm 1 tmmiz.Lxme (Dik&m&mtzo 

<H 6> 





O j 






R 4 







R 2 


R 4 


R s 




47 


/-C 3 H 7 


OCH3 


C 2 H 5 


294 (M*) 


48 




OCH3 


C 2 H 5 


308 on 



(mmm 49-94) 

mmm 1 tmmiz. ui 7©-fls£«&&»fco 
<i7> 
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R* 


R 2 


R 4 


R s 




49 


4-CFj 




0CH 3 


C 2 H 5 


451 


50 


4-OPh 




0CH 3 


C 2 H 5 


475 (■*) 


51 


4-OCHjPh 


/7H/3H7 


0CH 3 


C 2 H 5 


489 Qf) 


52 


4-Ph 




0CH 3 


C 2 H 5 


459 (M + ) 


53 


4-CF 3 


/-C 3 H 7 


OCH 3 


C 2 H 5 


451 


54 


4-OPh 


/-C3H7 


0CH 3 


C 2 H 5 


475 (H + ) 


55 


4-0CH 2 Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


489 (M + ) 


56 


4-Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


459 (B*) 


57 


4-CF3 


n-C 4 H 9 


OCH3 


C 2 H 5 


465 (M + ) 


56 


4-OPh 


n-C 4 H 3 


OCHj 


C 2 H 5 


489 («*) 


59 


4-0CH 2 Ph 


n-G 4 H a 


OCHj 


C 2 H 5 


503 (■*) 


60 


4-Ph 




OCH3 


C 2 H S 


473 (» + ) 


61 


2-OPh 


C 2 H 5 


OCH3 


0 2 H 5 


461 («*) 


62 


3-OPh 


0 2 H 5 


OCHj 


C 2 H 5 


461 (■*) 


63 


2-OPh 




OCHj 


C 2 H 5 


475 Of) 


64 


3-OPh 




OCH, 


C 2 H 5 


475 (i*) 
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ri 


R 2 


R 4 


R 5 


(m/z) 


65 


4-OPh (4-CH 3 ) 




OCH3 


C 2 n 5 


475 (U*} 
HID \m ) 


66 


4-OPh O-CH3) 




Owns 


r u 

0 2 M 5 


475 

HIV \m j 


67 


4-OPh (2-CH3) 


C 2 H 5 


OCH3 


C 2 N 5 


475 (U*1 
HIV \m i 


68 


4-OPh (4-CI) 


C 2 H 5 


OCH3 


C 2 n 5 


4Q5 (*L\ 


69 


4-OPh (3-CI) 


C 2 H 5 


OCH3 


C 2 H 5 


4Q5 fH*1 


70 


4-OPh (4-F) 


C 2 H 5 


MAM 

OCHj 


0 u 
0 2 n 5 


470 


71 


4-OPh (4-flr) 


C 2 H 5 


OCHj 


C 2 H 5 


539 (M + ) 


72 


4-OPh (4-OCH3) 


C 2 H 5 


OCHj 


C 2 H 5 


491 (■*> 


73 


4-OPh (3-OCH3) 


C 2 H 5 


OCH3 


C 2 H 5 


491 <r> 


74 


4-OPh (2-OCH3) 


C 2 H 5 


0CH 3 


C 2 H 5 


491 (■*) 


75 


4-OPh (4-CH3) 


/7~C 3 H7 


OCH3 


C 2 H 5 


489 (y*) 


76 


4-OPh O-CH3) 


/7-C3H7 


OCH3 


C 2 H 5 


489 (■*) 


77 


4-OPh (2-CH3) 


fl-CjH, 


OCH3 


C 2 H 5 


489 


78 


4-OPh (3-CI) 


n-C 3 H 7 


OCH3 


C 2 H 5 


509 «*) 


79 


4-OPh (4-0CH 3 ) 


/>-C 3 H 7 


OCH3 


C 2 H 5 


505 («*) 


80 


4-OPh O-OCH3) 


/7-C 3 H 7 


OCH3 


C 2 H 5 


505 on 


81 


4-OPh (2-OCH3) 


/7-C a H 7 


0CH 3 


C 2 H 5 . 


505 (i*) 





R 1 


R* 


R 4 


R 5 


RStttffe (m/z) 


82 


4-OPh (4-F) 




OCHj 


c,h 5 


493 (y*) 


83 


4-OPh (4-Br) 


/H),H 7 


OCH3 


C»H S 


553 (II*) 


84 


4-0CF, 


«-C 3 H 7 


0CH 3 


C 2 H 5 


467 (y*) 


85 


4-CHj 


/>-C 3 H 7 


OCHj 


C 2 H S 


397 (M*) 


86 


4-0CH 3 


»-C,H 7 


0CH 3 


C 2 H S 


413 an 


87 


4-Ph(4-CI) 


/j-C,H 7 


OCH3 


C 2 H 5 


493 (II*) 


88 


4-Ph (4-CHj) 


/»-C 3 H 7 


0CH 3 


C 2 H 5 


473 (i*) 


89 


4-Ph(4-0CH 3 ) 


»-C 3 H 7 


OCH3 


C 2 H 5 


489 (y*) 


90 


4-0CH 2 Ph(4-CI) 


»-C,H 7 


OCHj 


C 2 H 5 


523 (y*) 


91 


4-OCHjPh(4-CH 3 ) 


n-C 3 H 7 


OCHj 


C 2 H 5 


503 (M*) 


92 


4-OPh (2-F) 


/r-C 3 H 7 


OCHj 


C 2 H 5 


493 (M*) 


93 


4-OPh (2-0C,H 5 ) 


«-C 3 H 7 


OCHj 


C 2 H 5 


519 an 


94 


4-OPh (2-C 2 H s ) 


/>-C 3 H 7 


OCHj 


C 2 H 5 


503 (y*) 



(nmm 95-141) 
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<n 8> 




R 4 



USE 03 




R 1 


R 2 


R 4 


MACC) 


t£5t 




95 




4-CF3 


n-C 3 H 7 


OCH 3 


147 


C 22 H 24 F 3 N0 4 


D 1 -*F- IE. 

mmm 


C62 40 H5 71 N3 31 
C62.33.H5.65.N3.39 


96 




4-OPh 


n-C 3 H 7 


OCH 3 


117 


C 27 H 29 N0 5 


mmm 


C72.46.H6.53.N3.13 
C72.31.H6.56.N3.28 


97 


4 


-OCH 2 Ph 


n-C 3 H 7 


OCH 3 


1 11-112 


C 28 H 31 N0 5 


mmm 


C72.86.H6.77.N3.03 
C72.77.H6.76.N3.10 


98 




4-Ph 


n-C 3 H 7 


OCH 3 


160-162 


C 27 H 29 N0 4 - 
1/10H 2 0 


turn 
mmm 


C74.84.H6.79.N3.23 
C74.76,H6.81,N3.37 


99 




4-CF3 


i-C 3 H 7 


OCH 3 


174-175 


C 22 H 24 F 3 N0 4 


It** 

mmm 


C62.40.H5.71.N3.31 
C62.42.H5.81.N3.34 


100 




4-OPh 


i-C 3 H 7 


OCH 3 


146-147 


C 27 H 29 N0 5 


ft-** 
mmm 


C72.46.H6.53.N3.13 
C72.43.H6.60,N3.15 


101 


4 


-OCH 2 Ph 


i-C 3 H 7 


OCH3 


139-140 


C 28 H 3 ,NO s 


mmm 


C72.86,H6.77.N3.03 
C72.75,H6.75.N3.07 


102 




4-Ph 


i-C 3 H 7 


OCH 3 


157 


C 27 H 29 N0 4 


ft** 

mmm 


C75.15.H6.77.N3.25 
C75.02.H6.75.N3.22 


103 




4-CF3 


n-C 4 H 9 


OCH 3 


150 


C 23 H 26 F 3 N0 4 


ft** 
mmm 


C63.15.H5.99.N3.20 
C63.25.H5.95.N3.26 


104 




4-OPh 


n-C 4 H 9 


OCH 3 


141-143 


C 28 H 31 N0 5 


mmm 
mmm 


C72.86,H6.77,N3.03 
C72.69.H6.82.N3.05 


105 


4 


-OCH 2 Ph 


n-C 4 H 9 


OCH 3 


137-138 


C 29 H 33 N0 5 - 
1/10H 2 0 


ft** 

mmm 


C72.96,H7.01,N2.93 
C72.85,H7.01,N2.99 


106 




4-Ph 


n-C 4 H 9 


OCH 3 


135-136 


C 28 H 3) N0 4 


ft** 
31 mm 


C75.48,H7.01,N3.14 
C75.33.H7.02.N3.23 
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USE 01 


i R 1 


R 2 




ftjSKt) 


W- it 


5c *»«(%) 


107 


4-OPh 
(4-CH 3 ) 


C 2 H 5 


OCH 3 


126-127 


C 27 H 29 NO s 


ftSfiS;C72.46.H6.53.N3.13 
H»Hi:C72.27.H6.53 9 N3.10 


108 


4-OPh 

(3-CH3) 


C 2 H 5 


OCH 3 


120-121 


C 27 H 29 N0 5 


ftgiI.C72.46.H6.53.N3. 13 
HSHI;C72.47,H6.48,N3.10 


109 


4-OPh 
(2-CH3) 


C 2 H 5 


OCH 3 


142-143 


C 2J H 29 NO $ 


ft gfe;C72.46,H6.53,N3.13 
H$Ht:C72.46.H6.53,N3.13 


110 


4-OPh 
(4-CI) 


C 2 H 5 


OCH 3 


143-144 


C 2s H 2e CIN0 5 


H-£M;C66.73 f H5.60,N2.99 
H$HI;C66.52.H5.64.N2.9 7 


111 


4-OPh 
(3-CI) 


C 2 H 5 


OCH 3 


131-132 


C 26 H 2 ,CIN0 5 


ftg{i;C66.73.H5.60.N2.99 
3l»fil.C66.68,H5.56 9 N3.00 


112 


4-OPh 
(4-F) 


C 2 H 5 


OCH3 


137-139 


C 26 H 2 ,FN0 5 


ftS:te;C69.17.H5.80,N3.10 
H»*!.C69.09.H5.85,N3.12 


113 


4-OPh 
(4-Br) 


C 2 H 5 


OCH 3 


148-149 


C 26 H 26 BrN0 5 


ff-g:{I:C60.95.H5.11,N2.73 
HS1<I;C61.02.H5.09,N2.78 


114 


4-OPh 
(4-OCH3) 


C 2 H 5 


OCH3 


124-125 


C 27 H 29 N0 6 


ttff <I;C69.96.H6.31 .N3.02 
H£Hfi£;C69.68,H6.29,N3.06 


115 


4-OPh 
(3-OCH3) 


C 2 H 5 


OCH3 


112-113 


C 2? H 29 N0 6 


tf®:M;C69.96,H6.31.N3.02 
Haffl;C69.75,H6.25,N3.04 


116 


4-OPh 
(2-OCH3) 


C 2 H 5 


OCH3 


124-125 


C 27 H 29 NO e - 
1/10H 2 0 


ftg<I;C69.69,H6.33.N3.01 
HaiM;C69.53 t H6.32,N2.93 


117 


4-OPh 

(4-CH 3 ) 


n-C 3 H 7 


OCH 3 


139-141 


C 28 H 31 NO s 


tt&JI;C72.86.H6.77.N3.03 
SS!fil;C72.63 f H6.78,N3.10 


118 


4-OPh 

(3-CH3) 


n-C 3 H 7 


OCH 3 


102-103 


C 2 .H 3( N0 5 - 
1/10H 2 0 


ftg{l;C72.58,H6.79.N3.02 
HaHi;C72.41.H6.82.N3.02 


119 


4-OPh 

(2-CH 3 ) 


n-C 3 H 7 


OCH 3 


114 


C 28 H 3 ,N0 5 


ft£{I;C72.86.H6.77.N3.03 
H$HS:C72.83.H6.83,N3.12 


120 


4-OPh 
(3-CI) 


n-C H 


\j 0 n 3 


1 n 1 — 1 n 9 

1 u 1 1 u c 




^H* ^3" 4*tS .^Cl OQ LIC DC MO Q1 

Haiffi;C6 7.23,H5.80.N2.90 


121 


4-OPh 

(4-OCH3) 


n-C 3 H 7 


OCH 3 


124-125 


C 2B H 3t NO e 


ft g{i.C70.42.H6.54,N2.93 
HiHg;C70.36,H6.57,N2.99 


122 


4-OPh 
(3-OCH3) 


n-C 3 H 7 


OCH 3 


92-93 


C 28 H 3! N0 6 


ftgfiI;C70.42,H6.54.N2.93 
Haia;C70.13.H6.64.N2.87 


123 


4-OPh 
(2-OCH3) 


n-C 3 H 7 


OCH 3 


124-125 


C 28 H 3! N0 6 - 
1/10H 2 0 


ftS<I;C70.16.H6.56,N2.92 
H^ffi;C70.07.H6.61.N2.92 
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54 



r 4 Mk&eo 



fJ-#fI;C69.66.H6.06,N3.0l 
HSHS;C69.36.H6.06.N3.02 

U-ffte;C61.60.H5.36,N2.66 
3l$HI;C61.57.H5.31 f N2.70 

fj-g:fI;C60.13.H5.51.N3.19 
H3j M;C59.86.H5.50.N3.16 

ff^ffi;C71.52.H7.37,N3.79 
H$5te;C71.30,H7.36,N3.74 

tf^M;C68.23.H7.08,N3.62 
HSHi;C68.21.H7.10,N3.60 

If® fI;C69.59.H6.06,N3.01 
HS5M:C69.55.H6.03.N3.03 

If® ®;C75.48,H7.01,N3.14 
St»te;C75.46,H7.05,N3.10 

ttgfg;C72.86.H6.77.N3.03 
§l$!ffi;C72.77,H6.77,N3.01 

ttWffi;C67.80.H6.10 f N2.82 
Hfflffi;C67.78.H6.05.N2.85 

H"S:ffi:C73.24.H6.99 f N2.95 
SIS5<1;C73.1 1,H6.90,N2.96 

ft^ii;C62.40.H5.71.N3.31 
SI»Hl;C62.33 f H5.70.N3.32 

ftWte;C72.04,H6.28.N3.23 
US? fI;C71.90.H6.32,N3.23 

ff-^fi;C72.46.H6.53.N3.13 
Sa5M:C72.53,H6.49.N3,11 

ft£:fe;C72.04,H6.28 r N3.23 
H SIM :C 71.9 3, H6. 24, N3.29 

ft£{g;C72.46.H6.53.N3.13 
HSH£;C72.40,H6.59,N3.17 

ft® iE;C69.6 6,H6.06,N3.01 
S ffl ffi;C6 9.6 6,H6.05.N3.05 

iHf:te;C70.60,H6.78,N2.84 
SI9HI:C70.33.H6.78,N2.84 

ltS:M;C73.24,H6.99,N2.95 
H H fit;C73.10,H6.98,N3.04 



124 4-OPh n-C 3 H 7 OCH 3 148-149 C 27 H 2e FN0 5 

(4-F) 

125 4-OPh n-C 3 H 7 OCH 3 153-154 C 27 H 28 BrN0 5 
(4-Br) 

126 4-OCF 3 n-C 3 H 7 OCH 3 1 26-127 C 22 H 24 F 3 N0 5 

127 4-CH 3 n-C 3 H 7 OCH 3 115-116 C 22 H 27 N0 4 

128 4-OCH 3 n-C 3 H 7 OCH 3 149-150 C 22 H 27 N0 5 - 

1/10H 2 0 

129 4-Ph n-C 3 H 7 OCH 3 163-164 C 27 H 28 C1N0 4 
(4-C!) 

130 4-Ph n-C 3 H 7 OCH 3 155-156 C 28 H 3! N0 4 
(4-CH 3 ) 

131 4-Ph n-C 3 H 7 OCH 3 146-147 C 28 H 3t N0 5 
(4-OCH 3 ) 

132 4-OCH 2 Ph n-C 3 H 7 OCH 3 128-129 C 28 H 30 CINO 5 

(4-CI) 

133 4-OCH 2 Ph n-C 3 H 7 OCH 3 118-119 C 29 H 33 N0 5 

(4-CH 3 ) 

134 4-CF 3 C 2 H 5 OC 2 H 5 119-120 C 22 H 24 F 3 NO< 

135 2-OPh C 2 H 5 OCH 3 146-147 C 26 H 27 N0 5 

136 2-OPh n-C 3 H 7 OCH 3 111-113 C 27 H 29 N0 5 

137 3-OPh C 2 H 5 OCH 3 91-92 C 26 H 27 N0 5 

138 3-OPh n-C 3 H 7 OCH 3 111-112 C 27 H 29 N0 5 

139 4-OPh n-C 3 H 7 OCH 3 105-106 C 27 H 28 FN0 5 

(2-F) 

140 4-OPh n-C 3 H 7 OCH 3 121-123 C 29 H 33 N0 6 - 
(2-OC 2 H 5 ) 1/10H 2 0 

141 4-OPh n-C 3 H 7 0CH 3 113-115 C 29 H 33 N0 5 
(2-C 2 H 5 ) 



(mmm 142-144) 

mmm 42 1 mmiz Lrm 9 oit^m^ntz 

< H 9> 
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R* 


R 3 


R 4 


R 5 




142 


CH 3 


C,H 5 


0CH 3 


C 2 H 5 


384 (M + ) 


143 


C 2 H 5 




OCH, 


C,H, 


398 (M*) 


144 


CHjCF 3 


H 


0CH 3 


C 2 H 5 


424 (M*) 



mmm 145-147) 

mmm 43 bxm 10 ©^^ti^ff^o 
a io> 



0 


O 


HO if 






^ R 2 R 3 


R 4 







R* 


R 3 


R 4 


R 5 


H*#«rffi(ra/z) 


145 


CH, 


C*H 5 


OCH, 


C,H 5 


294 (M*) 


146 


C,H 5 


C 2 H 5 


OCH, 




308 (M*) 


147 


CH,CF, 


H 


OCH, 


C 2 H 5 


334 (M*) 
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(mmm 148-153) 

mmm 44 tmmt uti 11 <D{t&®&Mz 0 
<m. n> 






R' 


R 2 


R 3 


R 4 


R 5 


HStttfM (m/z) 


148 


4-CF3 


C 2 H 5 


C 2 H 5 


OCH3 


C 2 H S 


465 (■*) 


149 


4-OPh 


C 2 H 5 


C 2 H 5 


OCH3 


C 2 H 5 


489 (M + ) 


150 


4-CF3 


CH 3 


C 2 H 5 


OCH3 


C 2 H 5 


451 (M*) 


151 


4-OPh 


CH, 


C 2 H 5 


OCH3 


C 2 H 5 


475 «*) 


152 


4-CF3 


CH2CF3 


H 


OCH3 


C 2 H 5 


491 (ft) 


153 


4-OPh 


CH 2 CF 3 


H 


OCH3 


C 2 H 5 


515 «*) 



(mmm 154- 159) 

mmm 20 tmmiz uti 12 (Dit^^^mtio 



<n i2> 
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mmm 




R 1 


R 2 


R 3 


R 4 




75 14 jC 


5E*#*r<%) 


154 


4 


~CF 3 


C 2 H 5 


C 2 H 5 


OCH 3 


156-157 


C 23 H 26 F 3 N0 4 


mmm 


;C63.15.H5.99.N3.20 
;C63.04.H5.93.N3.16 


155 


4- 


-OPh 


C 2 H 5 


C 2 H 5 


OCH 3 


144-145 


C 28 H 3l N0 5 - 
1/4H 2 0 


turn 
mmm 


;C72.16,H6.81,N3.01 
;C72.04*H6.81,N3.07 


156 


4 


-CF 3 


CH 3 


C 2 H 5 


OCH 3 


167-168 


C 22 H 24 F 3 N0 4 


ttn 
mmm 


C62.40.H5.71.N3.31 
C62.33,H5.78,N3.30 


157 


4- 


-OPh 


CH 3 


C 2 H 5 


OCH 3 


142-143 


C 27 H 29 NO s 


mmm 


C72.46.H6.53,N3.13 
C72.38,H6.43,N3.09 


158 


4 


"CF 3 


CH 2 CF 3 


H 


OCH 3 


120-121 


C 2l H 19 F 6 N0 4 


nmm 
mmm-, 


C54.43.H4.13.N3.02 
C54.37.H4.19.N3.07 


159 


4- 


OPh 


CH 2 CF 3 


H 


OCH 3 


1 19-120 


C 26 H 24 F 3 N0 5 


mmm-. 


C64.06,H4.96,N2.87 
C63.96.H5.04.N2.90 



(mmm i6o> 

[3(2S),4S]-3-[2-J:^;b-3-[4-^ h ± v -3- [N- [ [4-( MJ7^D^ 
^ j]/ ) 7 x - )V 1 * ± )i ] ± )y n 4 ;i/ ] 7 ji ~ )V } 7 p f * - ;u ] -4- 

^yy/i/t^r^V 'J y>-2-t> 

( ±)-2-^^;i/-3-[4-^ h v-3-[N-[[4-( h'J7j^D^f jl/) 

7 x-;u]^^;u]* ;i/ m * >f ;i/]7 x.=.)v]7u >m(ftm¥ 

11-162235) (26. 8g, 65. 6mmol ) t Ufor h7hh'D77> 34ml £ 7 
i^->#HTi^L, 7X^I#Th Uxf > (9. 14ml, 

65.8mmol) N tA*D^jl/^D7^ F (8. 07ml , 65. 6uimol ) £ $iT U 
©ftSfiT 1.5^W«»LTzg^K«l*i|»*^fiJcUfco 
gfttCT^T t-7 h 'J 7 A(8.83g, 78 . 7mmo 1 ) i: flfc 7j< x 
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h7bfP77> 88ml £ 7)]/ 3 >ff BflTrl^- (S)-4-^ > v ;u 
^>-2-^>(13.9g, 78.7mmol)£J3#zk^ h 7 t K P 7 5 
> 70ml CiiPlTiTlto iTHTt 45#lf#Lfco ftdfttc 

^i^D? r-^77>r-(?&iB?£ n-^^rit > :^^3i^-;u=3:2v/v N 
l^Clfb^f !/> : ^^y-;^l5:lv/v)CTiil, I5.2g(4l%) 

Us v rn h:;i/ac-7 1 ;i/t?i5fe^^sej» t 5.62g(i5%)© g 
««7>#ffi m/z 568(M + ). 
(gfflgftl I6l) 

(S)-( + )-2-xf ;i/-3-T4-^ ^y-3-[I-[[4-( h U Zik±P^L±ikJ 

[3(2S),4S]-3-[2-^^;i/-3-[4-^ h ^ry-3-[N-[[4-( h U 7 P 
^ji/)7i^jH^iH*^A"t'/ii']7i-ii/]7ntt-;i/]-4- 
^ > ;i/ * it V* >-2-;fr >(90.9g, 0 . 160mol ) t h 7 h K P 
7 7 > fc*CDig£$gj£ (4:lv/v)802ml (C}gg? I, 7/13 >g&^7.k 
iftbfco lt#T 30%$iHb7.k^i7.k(63.7ml, 0.630mol)£ 5 yj-T-^T 
bfco &lZ7km<k U ^ -7 A --TkfntKlO^g, 0.256mol)$: 267ml 0 

u 5 7>t-^t ufe 0 ^(ctK^t 1 mmmwbtzo Rfomz 

64%ffigSt^7k^7- h U -7 A(102g, 0.627mol)£ 401ml 0*t}§i> 

Tito Bimmzmm u m&m*fr*.*iz&gs 5%mwt*ix\x.m 
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7kmm ?y*J/|> Afgibilbfeo ^§i§iixf;i/St>' n- 

^*-tr xcijnft^^^-y-^s b^o^f m bfc^ B B B^^^ tie** uto 
mmx-niomsmm u.-iv/v) -c-ii^^^^^^b 52.4g(so%) 

Mti 128- 130°C; 
UMfttirm m/z 409(M + ); 
7G*#*rtt(%) C 21 H 22 F 3 N0 4 (409.40): 
frglS C, 61.61; H, 5.42; N, 3.42. 

C, 61.41; H, 5.44; N, 3.41.; 
'H-NMR (400MHz, CDC1 3 ) ^ 0.95 (3H, dd,J = 7.3, 7.3Hz), 1.54-1.70 
(2H, m), 2. 58-2. 65 (1H, m), 2.77 (1H, dd,J = 13.7, 6.3 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.38 (1H, br s), 4.72 
(2H, d, J = 5.9 Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 
8.3, 2.4 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.58 (2H, d, J = 7.8 Hz), 
8.07 (1H, d, J = 2.4 Hz) , 8.34 (1H, t, J = 5.9 Hz), 
tb SI ft ft [a] D 25 +24 °(C 0.8, MeOH); 

it^nK 99% e.e.(CHIRALl PAK AD 0. 0046 x 0. 25m, fcffifc ; n- 
A^t>:^V7D/V-/l/: h 'J 7 □^51 = 80:20:0.2, & 
tB^S;298nm, *7AiBft;30 D C, MM ; 1 .00ral/min) . 

(mmm 162) 

(R)-3-( V □ 4 )± h±^L>JLkA±^l ^ > 

t-y h K£ 'J A(2.47g, 22.0mmol)hfl&7j<^ h7tFP77 
> 50ml §7;i/D>HitTI^ U*#flt#T(R)-4-^>^;utf* 
'J ^>-2-#>(3.55g, 20.0mmol)£I#7j<^ h^t h* D 7 7 > 30ml 
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(2.60ml, 21.9mmol)£J&7j<7 : - h7tFo77> 20ml ItIT 

> : g£i? J.^;u=4:lv/v)(Z-r*li^ 5 . 06g( 97%)<D g ftfc * IK 

K*##rH m/z 261(M + ). 

(HffifliJ 163) 
5-7' d ± * 3-)]/-2-* ^^y$l§g^>yil/ 

5-tFD^y^;i/-2-^ h*y$Iil^>yJK^i¥ 11- 
162235)( 15.5g, 56.9mmol ) t 18 * x - t 1 )V 300ml Us 2KtftR 

#T = mb 'J >(2.0ml, 21.1mmol)£i&T Us £ £ £ 1 B#P^|f # Ufco 

K»7km± MJ «7 A, flaffiAffi*T?JP&ft&&atzfcfiK&:*- h'JvA 

£H U 12.7g(66%)©SWYb^^S«ffe7-'J XAHi: Uifco 
SCS##rfiI m/z 334, 336(M + ) . 

(rnrnm m) 

[3(2S),4Rl-3-[2-n-7-p e;i/-3-[4-p< h * v -3-(^ > ^ )V * * i/ tj 
)l ft - ;b ) 7 x - ;i/ 1 7 □ g ^ )± ]-4-^ V U V > -2- 

(R)-3-(W\*ud ^ ;i/)-4— <> ^rlty U i? >-2-tf >(3.56g, 

^.emmoDii^TkT 1 h7t h' D 7 7 > 70ml ^7^3 >f H^Tin 
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U -78°C£^£Pb£o *f#T lmol/1 Ot h 'J ->A f7( F 'J 
;U:7 I) ^ K © t" h 7 t F n 7 7 >?§$(15.0ml, 15.0mmol)^^ 
Tbfco ^T^T^-78°CtCT 1 mmmftLtzfe 5-7D€^f^-2- 
^ h + ^M5.04g, lS.OmmoDOj^TkT 1 h 7 t K o 7 

7 >^M(20ml)^aT b£o?STiffS7*£-78 0 C£T 3 BSIfflif # b&l^ 
f-35 — 40°CT* 3l$ll8i£#Ufco SlS* $flJ JSflj 7 7 * - 7 h tK 

n-cniiUs 6.iig(87X)cDBw-fc^«i*»teatt«ii: urn fco 

Wft^flTiii m/z 515(M + ). 
(Hlfctt 165) 

[3(2S),4R]-3-r2-x^-;i/-3-[4-^ h * ->-3-(^ > v to***/* ;i/ ft' 
- )V ) 7 jl - ;b ] 7 p £ ir - )± ] -4-^ 7 ;i/ Or * -fr 2 L? 2 > -2-^~ 7 

^JS^J 164 bT^Sfb^tl bTfffeo 

K*##r1I m/z 501(M + ). 

(fU&0O 166) 

[5(2S,4'R)1-2-^ h ^r->-5-[r2-(2-^^r V-4-^>^;i/7t-^r-^V U v 

7-3-^ ;i/)jj;^^JH^>f;i/l$I§l 

[3(2S),4R]-3-[2-n-7'D bf;i/-3-[4-^ h 3- 5> -3-( ^ > :>* ;i/ * * > 
jj;^^/l/)7x-/l/]7Dt^ - ;u]-4-^ 7 7* ;i/ * It v* y v > -2- 
:*7(20.9g, 40.5mmolK 1035^ 7 7* 7 A 2. OOg £ S^ix 

200ml U 10 St EE 294kPa ©*JKjEE T? M tc * fr o fc 0 

EJfc*7«jtt»E£««U »Kx^;i/t?J5fe^bfc. R&m£ft&m 
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nmfrmm m/z 425(m + ). 
mum 167) 

r5(2S,4'R)1-2-^ h jr->-5-[[2-(2-t^V-4-^>yJl/t^r»V U v 

wmfrmm m/ z 4ikm + ). 

($%0y 168) 

[3(2S),4R]-3-[2-n-7P bT;i/-3-[4-^ h =fr'-> -3-[N-[ (4-7 x 7 * is 

[5(2S,4'R)]-2-^ h^^-5-[[2-(2-t + V-4-^>^;i/t^1rV »J 
>-3->f ;i/)*;i/^-;i/]^ >f-;i/]£,t#K(12.1g, 28.4mmolK h 
U i^;i/7 5; >( 10.0ml, 71.7mmol)&l>* v 7 p o * $ y 200ml £?i 
£ b7.kftif #T7 P P#t^x^M3.05ml, 3 1 . 3mmol )ffi T t 0 0°C 
•C 20#if £M£ 4-7 ^7 **>^> i?;UT- ^ >^l£J£(7.37g, 31.3mmol) 

o.imoi/i mm, &mm®&mi- b u * lam^: 

y 'J i) ^ iV ^ D 7 h 7* 5 7 -0§ ffirt n--\ * it > : ftB x ^ )V 
=7:3v/v)lzrmm U 16.1g(93%)0 Bftfc£»£*Rfe«Btt4lJi: IT 
mtzo 

nmfttjfm m/z 606(m + ). 
(nmm 169-173) 

mmm m tmmiz iti 13 izmt^^^ntzo 
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<m i3> 





o 























mmm 


R 1 


R 2 


R 3 




169 


2-OCH3 


C 2 H 5 


0CH 3 


622 (M*) 


170 


2-OCH3 




OCH3 


636 (M*) 


171 


3-OCH3 


/T-C3H7 


OCH3 


636 (if) 


172 


4-F 


C2H5 


OCH3 


610 (H + ) 


173 


4-F 




OCH3 


624 (M + ) 



174) 

( S)-( + )-2-x^;i/-3-r4-^ h^y-3-[I-[(4-7;btD7iyjp->7 x 

-ii/)^f-;i/]j3;i/A'f ^;i/]7x-;i/]7 , Pb , t>i 

[3(2S),4R]-3-[2-x^;i/-3-[4-* h * 1/ -3-[N-[(4-7 O 7 x 
J * i/ 7 * =.)]/)* jv^^e <i )i]y x =. ;i/]7D £ ;f - ;u ]-4- 

^> ;i/ # * *y U >-2-^>(2.02g, 3.31mol)£^ h7t K □ 7 
5 > fczk©ig^*« (4:lv/v)18ml T';!/:* >WWk'&7kft 
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Lfco JK#T 30Xa»flS7k*zk(1.34il, 13.2mio1)£ 5 #-C*Tb 
feo &fCzk^b U A(222mg, 5.30mmol)£ 6ml ©TktCigfrb 5 

£A(1.37g, 13.2mmol)£ 9ml ©^CSi 1 l/ITUfec * © £ £ 30 

Sfi^Vv7D tr;i/oi-7 t ;i/:ifK=40:iv/v ^ffl^tlli 

1.08g(JR* 73X)©BW-fb^4»*J!ltfe*Sai: LTfffco 

Rfej£ 95- 96°C; 

Wmfrffim m/z 451(M + ); 

7nlR#*ftt(%) C 26 H 26 FN0 5 (451.49): 

ff-£!6 C, 69.17; H, 5.80; N, 3.10. 

mmm c, 69. 06; h, 5.73; n, 3.17.; 

'H-NMR (400MHz, CDCI3) 5 0.95 (3H, t N J = 7.3Hz), 1 . 54-1 .69 (2H, 
m), 2.60-2.65 ( 1H, m), 2.75 (1H, dd,J = 13.7, 6.4 Hz), 2.96 (1H, 
dd,J = 13.7, 7.8 Hz), 3.89 (3H, s), 4.63 (2H, d, J = 5.9 Hz), 
6.89-7.04 (7H, m), 7.28-7.32 (3H, m), 8.08 (1H, d, J = 2.4 Hz), 
8.24 (1H, t, J = 5.9 Hz). 
ttmytm [a] D 28 +31°(C 0.8, MeCN); 

#3**fe& 97% e.e.(CHIRALl PAK 0J, 0. 0046 x 0. 25m, $gffl?ft;n- 
: J V rn/w : h >J y u ffiW. = 90: 10:0. 1, & 
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